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(57) Abstract 

Compounds of formula (I), wherein A, Ri, R2. M, n, m 
and r have the meanings reported in the description, processes for 
their"preparation and pharmaceutical compositions containing them 
as active ingredients are described. The compounds of formula 0) 
are useful in the treatment of infectious diseases. 
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"Erythromycin A 9-0-oxime derivatives endowed with antibiotic activ- 
ity" 



5 The present invention relates to Erythromycin A derivatives endowed 
with antibiotic activity, useful in the treatment of infectious 
diseases and, more particularly, it relates to Erythromycin A 
9-[0-caminoalkyl)oxime] derivatives endowed with antibiotic activity 
against Gram-positive and Gram-negative microorganisms. 

o Erythromycin A [The Merck Index, XI Ed,, No. 3626] is a well-known 
naturally occurring macrolide endowed with antibiotic activity, 
having the following structure 
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Besides being active against some non-bacterial microorganisms such 
as rickettsiae and mycoplasmas. Erythromycin A is endowed with 
antibacterial activity mainly against Gram-positive microorganisms- 
5 such as streptococci, staphylococci and pneumococci, but it results 
effective as well against some Gram-negative microorganisms such as, 
for instance, Haemophilus influenzae, Neisseria gonorrhoeae and 
Bordetella pertussis. 

In addition to the well-known activity against the aforementioned 
prokaryotes, it has been recently described in the literature that 

10 

Erythromycin A and other macrolide antibiotics are active against 
eukaryotic parasites [P. A. Lartey et al*. Advances in Pharmacology, 
28. 307-343 (1994)]. 

Also in the case of Erythromycin A, likewise other antibacterial 
drugs, phenomena of resistance were observed with some bacterial 

15 

strains. 

In particular, the phenomenon was observed in the treatment of 
infections caused by staphylococci following to prolonged adminis- 
tration of Erythromycin A [A. Kucers and N. McK. Bennett, The use of 
antibiotics, A Comprehensive Review with Clinical Emphasis, Uilliam 

20 

Heinemann Medical, IV Ed., (1987) 851-882]. 

The interest towards macrolide antibiotics derives from their use in 
clinical and veterinary therapy in the treatment of several 
infectious diseases such as, for instance, the infections of the 
respiratory tract, of the gastrointestinal tract, of the urogenital 

25 

tract and of the external organs like skin, eye and ear. 
Because of its high instability in acidic environment Erythromycin A 
is irreversibly converted, for instance in the gastrointestinal 
tract following to oral administration, into derivatives devoid of 
antibiotic activity, conferring thus poor bioavailability on the 

30 
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active principle [H. A. Kirst, Annual Reports in Medicinal Chemis- 
try, 2£. 119-128 (1989)3. 

In order to overcome the above drawbacks, the research was addressed 
5 to compounds which, while maintaining the good antibiotic properties 
of Erythromycin A, resulted to be characterized by a superior sta- 
bility to the acids and better pharmacokinetic properties such as, 
for instance, superior oral bioavailability, haematic concentration, 
tissue penetration and half- life. 

Uithin this field, we can cite as an example the carbamates and 

10 

carbonates of Erythromycin A or Erythromycin A 9-0-oxime described 
in the European patent applications No. 0216169 and No. 0284203 
(both in the name of Beecham Group PLC) and the compounds described 
in the European patent application No. 0033255 (Roussel-Uclaf ) . 
The European patent application No. 0033255, in particular, de- 

15 

scribes derivatives of Erythromycin A 9-0-oxime of formula 

P-A-0-N=Ery 

wherein 

Ery represents the Erythromycin A residue wherein the oxime group 
(-N=Ery) is in place of the carbonyl group in position 9 (0=Ery); A 

20 

represents a straight or branched alkyl group with from 1 to c 
carbon atoms; R represents, inter alia, an optionally substituted 
alkoxy group with from 1 to 6 carbon atoms, or a group [-NCRORal 
wherein R n and R 2 , the same or different, represent a hydrogen atom 
or an optionally substituted alkyl group with from 1 to 6 carbon 

25 

atoms . 

The compounds described in the European patent application No. 
0033255 such as, for instance. Erythromycin A 9-[0-[ (2rmethoxyeth- 
oxy)methyl]oxime] , known with the International Nonproprietary Name 
Roxithromycin [The Merck Index, XI Ed,, No. 8253], Erythromycin A 

30 
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9-ro-r(2-dimethylamino)ethyl]oxime] and Erythromycin a 

9-ro-r<2-diethylemino)ethyl]oxime] have a spectrum of activity la 
llijza. comparable to that of Erythromycin A but are endowed with a" 
5 superior stability to the acids and better pharmacokinetic 
properties. 

Said compounds, therefore, present an antibiotic activity against 
Gram-positive bacteria such as staphylococci, streptococci and 
pneumococci and against some Gram-negative bacteria such as, for 
w instance. Haemophilus influenzae and Haemophilus pertussis. 

Now we have found compounds derivative of Erythromycin A 9-o-oxime 
and. more particularly, compounds derivative of Erythromycin A 
9-[0-Caminoalkyl)oximej, partly comprised but not exemplified in the 
European patent application No. 0033255, which have a wider spectrum 
ls of antibacterial activity against Gram-positive microorganisms and. 
Particularly, against Gram-negative microorganisms, and improved 
Pharmacokinetic properties such as. for instance, a superior dura- 
tion of action and a superior half-life of tissue elimination, with 
respect to the compounds described in the aforementioned European 
patent application. 

Object of the present invention, therefore, are the compounds of 
formula 

I i 

A- < CH a )„-N- ( CH a )„-N- ( CH 3 )«.-0-N*H 



20 



25 



(I) 

wherein 



30 



A is a phenyl group or a heterocycle with 5 or 6 members containing 
1 or more heteroatoms selected among nitrogen, oxygen and sul- 
phur, optionally substituted with from i to 3 groups, the same or 
different, selected among straight or branched C, -C* alkyl or 
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alkoxy groups, C,-C a alkylenedioxy groups, d-C* alky 1 sulphonyl 
groups, phenyl, phenoxy, hydroxy, carboxy, nitro, halogen and 
trifluoromethyl groups; 

and R 3 , the same or different, represent a hydrogen atom or a 
straight or branched C -C-* alkyl groups; 
a. is 1 or 2; 

CL is an integer comprised between 1 and 8; 
j£ is an integer comprised between 2 and 6; 
M represents a group of formula 




wherein 

r, is a hydrogen atom or a methyl group; 

and pharmaceuticals acceptable salts thereof. 

The oxiroes of formula (I) can have Z or E configuration. 

Object of the present invention, therefore, are the compounds of 

formula (1) having Z or E configuration, with a preference for these 
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latter. 

The compounds of formula CI) are endowed with antibiotic activity 
and are characterized by a high stability to the acids and by good- 
5 Pharmacokinetic properties, being thus used in human or veterinary 
therapy for the treatment of several infectious diseases such as.' 
for instance, the infections of the central nervous system, of the 
upper and lower respiratory tract, of the gastrointestinal tract, of 
the urogenital tract, of the edontological tissue and of the exter- 
nal organs such as skin, eye and ear. 

10 

in the present description, unless otherwise specified, with the 
term C,-C. alkyl group we intend a straight or branched C,-C* alkyl 
such as methyl, ethyl, n.propyl. isopropyl, n. butyl, isobutyl, 
sec-butyl and tert-butyl group; with the term C,-C alkoxy group we 
^ intend a straight or branched C,-C* alkoxy such as methoxy, ethoxy. 
n.propoxy, isopropoxy. n.butoxy. isobutoxy. sec-butoxy and 
tert-butoxy group; with the term C,-C a alkylenedioxy group we intend 
a methyl enedioxy or ethylenedioxy group. 

With the term heterocycle with 5 or 6 members containing 1 or more 
^ heteroatoms selected among nitrogen, oxygen and sulphur we intend a 
heterocycle preferably selected among pyridine, pyrrole, pyrroli- 
dine, furan, tetrahydrofuran and thiophene. 

Preferred compounds are the compounds of formula (I) wherein A 
represents a phenyl group or a heterocycle selected between pyridine 
and furan. optionally substituted with from 1 to 3 groups selected 
among hydroxy, methoxy, methylenedioxy, n.butoxy. phenoxy, phenyl, 
methylsulphonyl , nitro, halogen and trif luororoethyl groups; R, and 
Ra, being the same, represent a hydrogen atom or a methyl group: R 3 
represents a hydrogen atom. 

Still more preferred compounds are the compounds of formula CI) 
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wherein A represents a phenyl group optionally substituted with a 
group selected among phenoxy, nitro and trif luoromethyl; F-i and R 2 , 
being the same, represent a hydrogen atom or a methyl group; il is 
5 equal to 1 ; m is equal to 6; n is equal to 2; R» represents a 
hydrogen atom. 

Pharmaceutical^ acceptable salts of the compounds of formula CI) 
are the salts with organic or inorganic acids such as, for instance* 
Hydrochloric, hydrobromic, hydroiodic, nitric, sulphuric, phosphor- 
ic, acetic, tartaric, citric, benzoic, succinic and glutaric acid- 

10 

Specific examples of preferred compounds of formula (I) are: 
Erythromycin A (E)-9-[0-t2-[6-(phenylroethylamino)hexylamino]et:hyl] - 

oximel; 

Erythromycin A (E) -9- [0- [2- [ 2- (phenyl methyl amino) ethylamino] ethyl ] - 
oxime]; 

15 

Erythromycin A (E)-9-[0-[6-t6-(phenylmethylamino)hexylamino3hexyl)- 
oximel ; 

Erythromycin A (E)-9- [0-[6-[3- (phenylmethylamino)propylamino]hexyl ] - 
oxime]; 

Ery thromy c in A ( E ) -9- [ 0- [ 6- [ 5- < phenylmethy lamino ) penty lamino 3 hexy 1 ) - 

20 

oxime] ; 

Erythromycin A (E)-9-C0-C2-[8-(phenylraethylamino)octylamino]ethyl] - 
oxime] ; 

Erythromyc in A (E)-9- [0-[2-[5- ( phenylmethy lamino > penty lamino ] ethyl ] - 
oxime]; 

25 

Erythromycin A CE)-9-[0-[5-[6-Cphenylmethylamino)hexylamino]pentyl]- 
oxime]; 

Erythromycin A cE)-9-[0-[3-[6-(phenylmethylamino)hexylamino]propyl]- 
oxime] ; 

Erythromyc in A (E)-9-[0-[3-U-c phenylmethy lamino ) buty lamino ] propyl 3 - 

30 
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oxime].; 

Erythromycin A CE)-9-[0-[2-[N-iDethyl-6-(N^ m ethyl.N'-phenylroethyl- 
aoino)hexylamino]ethyl]oxime] ; 

5 Erythromycin A CE)-9-[0-[2-[6-[(biphenyl-4-yl)tD€thylacnino]he W lan 1 i- 
no] ethyl] oxime]; 

Erythromycin A (E)-9-£0-[2-[6-[ <3-phenoxyphenyl)methylamino]hexyl- 
amino lethylloxime] ; 

Erythromycin A CE)-9-[0-[2-[6-[ C4- P henoxyphenyl)methylamino]hexyl- 
^ amino ] ethyl J oxime ] ; 

Erythromycin A (E)-9-[o-[2-[6-(2-furylmethylamino)hexylamino]ethyl3- 
oxime] ; 

Erythromycin A CE)-9-to-[2-[6-(3-pyridylmethylamino)hexylamino]- 
ethyl] oxime]; 

K Erythromycin A CE)-9-£0-£2-f 6-£ C4-methoxyphenyl >methylamino]hexyl- 
amino] ethyl ]oxime] ; 

Erythromycin A CE>-9-£ 0-£2-£6-£ (4-n.butoxyphenyl)methylamino3hexyl- 
amino ] ethyl ] oxime ] ; 

Erythromycin A (E>-9-[0-[2-[6-[ C3,4-methylenedioxyphenyl)methylami- 
no ]hexylamino] ethyl ]oxime] ; 

Erythromycin A CE)-9-£0-l2-[6-I U-methylsulphonylphenyl )methylami- 
no]hexylaraino]ethyl]oxime] ; 

Erythromycin A tE)-9- [o- [2-[6- [ U-f luorophenyl ) methyl amino Jhexylami- 
no] ethyl] oxime] ; 

Erythromycin A (E>-9-[0-[2-[6-[ <2-trifluoromethylphenyl)methylaroi- 

5 

no ]hexy laroino J ethyl ] oxime ] ; 

Erythromycin A CE)-9-£0-[2-£6-[ (3-trif luoromethyl P henyl)methylami- 
no]hexylamino]ethyl]oxime] ; 

Erythromycin A CE)-9-fo-[2-[6-[ (4-trif luoromethylphenyDmethylaroi- 
no ]hexylamino ] ethyl ] oxime ] ; 
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Erythromycin A CE)-9-[0- [2-[6-[ (2-hydroxyphenyl)roethylamino]hexyl- 
am inc ] ethyl } ox ime 3 ; 

Erythromycin A <E)-9-[0-[2-[6-[ C3-hydroxyphenyl)methylamino3hexyl- 
5 amino 3 ethyl 3 oxime 3; 

Erythromycin A <E)-9-[0-[2-t6-[ <4-hydroxyphenyl)methylamino3hexyl- 
amino ] ethyl ] oxime ] ; 

Erythromycin A (E)-9- [0-[2-[6-[ (3, 5-dichloro-2-hydroxyphenyl)raethyl- 
amino3hexylaroino3ethyl3oxirae3 ; 

Erythromycin A (E)-9-£0-[2-[6-[ <2-nitrophenyl)roethylamino3hexylami- 

10 

no 3 ethyl 3 ox ime] ; 

Erythromycin A (E)-9-[0-t2-[6-[ ( 3-nitrophenyl )methylamino3hexylaoai- 
no 3 ethyl 3 oxime 3 ; 

Erythromycin A <E)-9-[0-[2- [6-[ (4-nitrophenyl ) me thy 1 amino ]hexyl ami- 
no 3 ethyl 3 ox ime 3 ; 

15 

Erythromycin A (E)-9-[0-[2-[6-[ (4-hydroxy-3-nitrophenyl )roethylami- 
no3hexylamino3ethyl3oxime3 ; 

Erythromycin A (E)-9-[0-[2-[6-t (3-hydroxy-4-nitrophenyl)methylaini-- 
no 3 hexy lamino 3 ethyl 3 oxime 3 ; 

Erythromycin A (E) -9-[ 0- [ 2- [N-roethyl-6- [ N f -methyl-N f - ( 4-trif luoro- 

20 

me thy lpheny 1 ) methylamino 3hexylamino 3 ethyl 3 oxime 3 . 

The preparation of the compounds of formula (I), object of the 
present invention, can be carried out according to the synthetic 
method which is described below. 

The method comprises, at first, the condensation reaction between a 

25 

suitable amino acid of formula 
I 

HN-(CH a )m-i-COOH <ID 
wherein 

and m. have the above reported meanings; 

30 
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with an acyl chloride of formula 

A-CCH a )„_,-C0Cl 

wherein 

5 A and n. have the above reported meanings. 

The condensation reaction is carried out, according to conventional 
techniques, in an inert solvent and in the presence of a base such 
as, for instance, an alkali metal hydroxide, to obtain the compounds 
of formula 

10 , 

A- (CH a )„_, -CON- (CH a )„-, -C00H (IV) 

wherein 

A, Ri , c and ro_ have the above reported meanings. 

The thus obtained N-acyl amino acids of formula (IV) are further 
K condensed, according to conventional techniques, with an amino ester 
of formula 

R a 
I 

HN-(CH a )r-i-C00R* (V) 
wherein 

20 Ra *~ have th€ aoov « reported meanings; 
represents a methyl or ethyl group; 
to obtain the compounds of formula 



R-i R a 
I I 
A- CCH a )„_, -CON- (CH a ) m _, -CON- (CH a -C00R* 



(VI) 



wherein 

A, Ri , R a , R*, n_, m. and r_ have the above reported meanings. 
By working according to conventional techniques the compounds of 
formula (VI 3 are subsequently reduced, for instance with sodium 
boron hydride in the presence of acids, lithium aluminum hydride, 
dimethyl sulphide-borane or by catalytic hydrogenation, to the 
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corresponding amino alcohols of formula 

Ri Ra 
I I 

A- ( CHa )r>-CON-C CHa ) «-CON- ( CHa ) r*-OH (VII) 
^ wherein 

A, Ki , Ha, n.t BL and n have the above reported meanings. 
The amino alcohols of formula (VII) are then converted into the 
corresponding sulphonyl derivatives of formula (VIII), for instance 
by means of methanesulphonyl chloride or p. toluenesulphonyl 
chloride, and subsequently condensed with Erythromycin A 9-O-oxime 

10 

or 6-0-methyl erythromycin A 9-0-oxime, both representable according 
to formula (IX), to obtain the compounds of formula (I) 

Rn Ra 

I i 

(VII) > A-(CH a )„-N-CCH a )«„-N-(CHa)«.-OR. (VIII) 

15 j^M=N-0H (IX) 

R-i Ra 
I I 

A- ( CH a ) „-N- ( CHa ) m-N - ( CHa ) r -0-N=M ( I ) 

wherein 

A, , Ra, M, H, flL and n have the above reported meanings; 
20 R« represents a mesyl or tosyl group. 

The reaction between the compounds of formula (VIII) and the oximes 
of formula (IX) is carried out in an inert organic solvent such as, 
for instance, tetrahydrofuran, ethyl ether or 1 , 2-dimethoxyethane , 
in the presence of potassium tert-butylate and of 18-crown-6 ether 
as complexing agent. 

It is clear to the man skilled in the art that when the sulphonyla- 
tion reaction is carried out by using the compounds of formula (VII) 
wherein one or both and Ra substituents represent a hydrogen 
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atom, it can be necessary to protect the nitrogen atom or atoms, 
before carrying out the sulphonylation reaction. 

In that case, the condensation of the thus obtained N-protected 
5 sulphonyl derivatives with the oximes of formula (IX) , analogously 
to what previously reported, and the subsequent deprotection carried 
out according to conventional methods, allow to obtain the compounds 
of formula (I) wherein one or both R, and R a substituents represent 
a hydrogen atom. 

lfl For a bibliographic reference to the protection of amines see [T. U. 
Greene and P.G.M. Uuts, Protective groups in organic synthesis, John 
Uiley & sons. Inc., 2nd. Ed., (1991), 309-405]. 

The compounds of formula (ID, (in) and (V) are known or easily 
prepared according to known methods. 
]5 Also the oximes of formula (IX) are known compounds and can be 
prepared according to conventional methods comprising, for instance, 
the reaction of Erythromycin A or 6-o-methylerythroroycin A with 
hydroxylamine hydrochloride. 

The esters of formula (VI) can be optionally prepared according to 
2{j an alternative synthetic method comprising, at first, the condensa- 
tion of a suitable amino acid of formula (ID with an amino ester of 
formula (V;, to obtain the compounds of formula 
Ri R a 

I i 

HN- (CHa)m-i -CON- (CH a J r -i - COOR* ( x > 

wherein 

Ri , Ra, R-, £Q. and r_, have the above reported meanings. 
It is clear to the man skilled in the art that before carrying out 
the condensation between the amino acid of formula (ID and the 
amino ester of formula (V) it can be necessary to suitably protect 
according to what already reported for the sulphonylation reaction. 
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the amino group of the amino acid of formula (II). 

The further condensation of the compounds of formula (X) with a 
compound of formula (III), carried out according to conventional 
5 techniques and the optional deprotection allow then to obtain the 
compounds of formula (VI). 

The preparation of the compounds of formula CI) wherein at least one 
of the two Ei and R a substituents represents a group selected among 
ethyl, n. propyl, n. butyl and isobutyl, can be carried out according 
to an alternative synthetic method which is described hereinafter. 

10 

Said method comprises, at first, the acylation of the nitrogen atom 
or atoms of the amino alcohols of formula (VII) wherein one or both 
En and R a substituents represent a hydrogen atom. 

For instance, by using a compound of formula (VII) wherein both Ri 
and R 2 substituents represent a hydrogen atom and by working accord - 

15 

ing to conventional techniques in the presence of a suitable acyl 

chloride (R'COCl), it is possible to obtain the compounds of formula 

COR 1 COE * 

I I 

A- ( CHa )„-N- C CH a ) „-N- ( CH a ) ^OCOE ■ (XI ) 

wherein 

20 

A , xl» flL and jc have the above reported meanings ; 
r 1 represents a straight or branched C^-Ca alkyl group. 
The reduction of the compounds of formula (XI), carried out accord- 
ing to conventional methods, allows to obtain the compounds of 
formula 

25 

Ri Ra 

I i 

A-(CH a )„-N-(CH a )»-N-(CH a )r-OH (XII) 
wherein 

A, n, JS. and r_ have the above reported meanings; 

and K= represent ethyl, n. propyl, n. butyl or isobutyl groups; 

30 
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which, converted into the corresponding sulphonyl derivatives and 
condensed with the oximes of formula (IX) . analogously to what 
previously reported, allow to obtain the compounds of formula 

5 R a 
I t 

A-(CH a )r,-N-(CH a )„-N-(CH a )^-0-N=M a , 

wherein 

A, H, a, CLand r_ have the above reported meanings; 

R, and Ra represent ethyl, n.propyl, n.butyl or isobutyl groups. 
1Q An alternative synthetic process with respect to those previously 

reported for the preparation of the compounds of foroula (I), object 

of the present invention, is described hereinafter. 

Said process comprises, at first, the oxidation of a suitable 

N-protected amino alcohol such as. for instance, an N-benzyloxycar- 
15 bonyl-amino alcohol of formula (XIII). in the presence of sodium 
hypochlorite and of the free radical 2.2.6,6-tetramethylpiperi- 
dinooxy (TEMPO,, in an inert organic solvent, to obtain the com- 
pounds of formula (XIV) 

I I 
20 HN-(CH a )»-0H > HN-CCHa)»-,-CH0 

( XII1> (XIV) 
wherein 

ffi. has the above reported meanings; 
Z represents a protecting group. 

Examples of inert organic solvents usable in the oxidation reaction 
are, for instance, methylene chloride, chloroform, carbon tetrachlo- 
ride, 1,2-dichloroethane, ethyl acetate, benzene and toluene. 
The amination of the thus obtained aldehyde in the presence of a 
suitable amino alcohol of formula (XV) and the reduction of the 
formed intermediate, for instance in the presence of sodium boron 
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hydride, allow to obtain the amino alcohols of formula (XVI) 

2 H 
I I 

(XIV) ♦ H a N-(CH a )«.-0H -> HN-(CH a )»-N-(CH a )^0H 

5 (XV) (XVI) 

wherein 

2, BL and XL have the above reported meanings. 

The further protection of the compounds of formula (XVI) at the 
amino nitrogen and, in this order, the conversion into the corre- 
sponding sulphonyl derivatives, the condensation with the oximes of 

10 

formula (IX) and the deprotection at the nitrogen atoms, analogously 
to what previously reported, allow to obtain the compounds of for- 
mula 

H 
! 

H a N-(CH a )„-N-(CH a ) r -0-N=« (XVII) 

15 

wherein 

M, bl and n have the above reported meanings. 

The intermediate oximes of formula (XVII), condensed with a suitable 
aldehyde of formula (XVIII) and reduced, for instance by catalytic 
hydrogenation, allow to obtain the compounds of formula (I) 

20 

H H 
I I 

(XVII) + A-(CH a )„-,-CH0 > A-(CH a )„-N-(CH 2 )„-N-(CH a )r-0-N=K 

(XVIII) (I) 

wherein 

A, H, jl, BL and XL have the above reported meanings. 

The compounds of formula (XIII), (XV) and (XVIII) are known or 
easily prepared according to known methods. 

The compounds of formula (I) wherein one or both and R a substitu- 
ents represent a hydrogen atom, prepared according to one of the 
previously described methods, can be optionally alkylated at the 
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nitrogen atom or atoms of the di-amino moiety according to conven- 
tional methods comprising, for instance, the condensation with a 
suitable aldehyde and the reduction of the obtained intermediate. 
5 The compounds of formula (I) wherein R, and R a , the same or diffe- 
rent, represent a straight or branched C,-c A alkyl group are thus 
obtained. 

The preparation of the compounds of formula (I) with 2 or E configu- 
ration is carried out according to one of the synthetic schemes 
1Q above described, by using the oxime of formula (IX) in the desired 
configuration £ J. C. Gasc et al.. The Journal of Antibiotics, £±. 
313-330, (1991)]. 

The compounds of formula <I> are endowed with antibacterial activity 
against several Gram-positive and Gram-negative microorganisms and 
15 are useful in clinical and veterinary therapy for the treatment of 
several infectious diseases such as, for instance, the infections of 
the central nervous system, of the upper and lower respiratory 
tract, of the gastrointestinal tract, of the urogenital tract, of 
the odontological tissue and of the external organs such as skin, 

^ eye and ear. 
20 

Said compounds, furthermore, resulted to be active with respect to 
several Gram-positive microorganisms of clinical interest, resistant 
to Erythromycin A or, more in general, to macrolide antibiotics 
characteri 2 ed by the presence of a 14 or 15 members macrolactone. 
^ The antibacterial activity of the compounds of formula (I) against 
Gram-positive microorganisms such as Streptococcus pyogenes. 
Streptococcus pneumoniae. Enterococcus faecalis and Staphylococcus 
aureus and Gram-negative microorganisms such as Escherichia coli and 
Klebsiella pneumoniae was evaluated by means of in vitro tests 
suitable to evaluate the minimum concentration of antibiotic 
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enabling the inhibition of the bacterial growth (MIC) (example 23). 
Roxithromycin and Clarithromycin were used as reference compounds 
[The Merck Index, XI Ed., No. 8253 and 2340, respectively]. 
5 The antibacterial activity of the compounds of formula (I) against 
Gram-positive microorganisms resulted to be practically comparable 
to that of Roxithromycin and Clarithromycin, roacrolides both 
characterized by a high antibacterial activity in vitro (table 1 * . 
With respect to Gram-negative microorganisms end, particularly , 
against enterobacteria such as Escherichia coli end Klebsiella 

10 

pneumoniae, the compounds of formula (I) resulted to be markedly 
more active than both reference compounds (table 2). 

To this extent, it is interesting to point out that the compounds of 
formula (I), object of the present invention, resulted to be more 
active than Roxithromycin, described in the aforementioned European 

i o 

patent application No. 0033255 and chosen as election compound with 
respect to several other derivatives such as, for instance. 
Erythromycin A 9-[0-[ (2-dimethylamino) ethyl loxime] [J. C. Gasc et 
al., The Journal of Antibiotics £L* 313-330, (1991)]. 
Moreover, the compounds of formula (I) resulted to be active in vivo 

20 

(table 3) . 

The in vivo antibacterial activity of the compounds of formula (I), 
expressed as average protecting dose PD eo (mg/Kg) , was evaluated by 
means of experimental pulmonary infection induced in mouse by 
Streptococcus pyogenes (example 23). 

25 

By considering the data of activity in vivo it is evident that the 
compounds of formula (I) are characterized by a prolonged duration 
of action and a long half -life of tissue elimination. 
In fact, after intraperitoneal administration in mouse, the com- 
pounds of formula (I) are rapidly and widely distributed in the 
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whole organism and the tissue levels result to be higher than the 
plasmatic ones. 

This results particularly evident by considering the PD mo values for 
5 the compounds of formula (I) administered 24 hours before or 1 hour 
after the infection. 

Said values, in fact, result to be substantially unchanged after 
administration 24 hours before or 1 hour after the infection. 
In the case of experimental pulmonary infection induced in mouse by 
Streptococcus pyogenes, a pathogen traditionally responsible for 
respiratory diseases, effective concentrations of the compounds of 
formula (I) intraperitoneal^ administered, persist at pulmonary 
level 24-48 hours after the administration. 

The reference compounds Roxithromycin and Clarithromycin edminis- 
tered 24 hours before the infection, instead, resulted to be inac- 
tive. 

Therefore, the compounds of formula (I) result also to be endowed 
with a pulmonary selectivity and can be advantageously used in the 
treatment of the infections of the respiratory tract. 
^ In addition to the aforementioned activity against bacterial 
microorganisms the compounds of formula CI), object of the present 
invention, resulted to be active against eukaryotic pathogens. In 
particular, they resulted to be markedly active against protozoa 
such as Plasmodium falciparum which is the well-known malaria 
parasite. 

25 

The compounds of formula (I), therefore, can also be advantageously 
used in the treatment of malarian diseases. 

Besides being characterized by a wide spectrum of antibiotic 
activity against Gram-positive and Gram-negative microorganisms and 
protozoa, by a good stability to the acids and by good 
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pharmacokinetic properties, the compounds of formula (I) present, in 
mouse, an acute toxicity comparable to that of Roxithromycin* 
Therefore, being characterized by a high safety of use, they can be 
5 advantageously employed in human end veterinary therapy. 

The compounds of formula (I) will be preferably used in a suitable 
pharmaceutical form useful to oral, parenteral, suppository or 
topical administration. 

Object of the present invention, therefore, are the pharmaceutical 
compositions containing a therapeutically effective amount of one or 

10 

more compounds of formula CI) in admixture with a pharmaceutical ly 
acceptable carrier- 
Said pharmaceutical forms comprise tablets, capsules, syrups, in- 
jectable solutions ready to use or to be prepared when used by 
dilution of a lyophilized, suppositories, solutions, creams, oint- 

1 5 

ments and eye lotions. 

For the veterinary use, in addition to the above compositions, it is 
possible to prepare solid or liquid concentrates to be diluted into 
the feed or drinking water. 

According to the type of composition, besides a therapeutically 



effective amount of one or more compounds of formula (I), they will 
contain solid or liquid excipients or diluents for pharmaceutical or 
veterinary use and optionally other additives of normal formulating 
use such as thickeners, aggregants, lubricants, disgregants, f la- 



in order to treat particular infections, the compound of formula <I) 
could be in association with an effective amount of another active 
ingredient. 

The effective amount of the compound of formula CI) can vary accord- 
ing to different factors such as the seriousness and the phase of 



20 



vouring and colouring agents. 
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the infection, the organ or the system affected, the characteristics 
of the host species, the susceptibility of the bacterial species 
responsible for the infection and the selected route of edministra- 
5 tibn. 

The therapeutic dose will be generally comprised between 0.5 and 100 
mg/Kg of body weight/day and could be administered into a single 
dose or into more daily doses. 

With the aim of illustrating the present invention, without limiting 
10 ifc ' the followin9 examples are now given. 

The structures of the compounds of formula CI) and of the synthetic 
intermediates for their preparation were confirmed by 1 H-NMR or by 
t*C-NMR spectroscopy. The values of the meaningful signals of the 
more advanced intermediates and of the compounds of formula (I) are 
reported hereinafter. 

Example 1 

Preparation 0 f N-benzovl-rt-aminohpyann-i,- ? ^ 

A solution of benzoyl chloride (0.18 moles) in ethyl ether (160 ml) 
and a solution of sodium hydroxide IN (180 ml) were contemporaneous - 
2q ly added to a mixture of 6-aminohexanoic acid (0.15 moles) in ethyl 
ether (150 ml) and water (200 ml) containing sodium hydroxide (0.15 
moles), kept under stirring at a temperature comprised between 
0-5°C. 

At the end of the additions, the reaction mixture was brought at 
room temperature and kept under stirring for other A hours. 
After separation of the phases, the aqueous phase was washed with 
ethyl ether (200 ml) and acidified at Congo red with concentrated 
hydrochloric acid. 

After extraction with ethyl acetate (3x200 ml) the collected organic 
Phases were washed with a saturated aqueous solution of sodium 
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chloride (200 ml), dried on sodium sulphate and evaporated at re- 
duced pressure. 

N-benzoyl-6-aminohexanoic acid, used as such in the subsequent 
reactions, was thus obtained. 

By working analogously the following compounds were prepared: 

N-henzovl-3-aminopropanoic acid: 

N-benzovl -glycine: 

N^benzovl-Q-aminooctanoic acid: 

N-benzovl -4-aminobutanoic acid: 

N-phenvl acetyl -6-aminohexanoic acid: 

N-phenvlacetvl-qlvcine; 

N-benzovl-N-isopropyl-4-aminobutanoic acid: 
N-benzovl -N-isopropvl-6-aminohexanoic acid. 



Preparation of N- f 6- (benzovlamino)hexanovl Icrlvcine ethvl ester 
A solution of dicyclohexylcarbodiimide (112 ©moles) in anhydrous 
tetrahydrof uran (44 ml) was gradually added to a suspension of 
N -benzoyl- 6- aminohexanoic acid (93.5 mmoles), prepared as described 
in example 1, glycine ethyl ester hydrochloride (112 mmoles) , tri- 
ethylamine (112 mmoles) and anhydrous 1 -hydroxybenzotriazole (112 
mmoles) in tetrahydrofuran (330 ml), kept under stirring at 0°C. 
The reaction mixture was brought at room temperature and kept under 
stirring for 16 hours. 

At the end, a precipitate was formed which was eliminated by filtra- 
tion and the thus obtained filtrate was evaporated at reduced pres- 
sure. 

The residue was collected with ethyl acetate (300 ml) and subsequen- 
tly washed with a solution of hydrochloric acid at 5% (2x100 ml), 
with a saturated solution of sodium chloride (100 ml), with a 



Example 2 
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solution of sodium bicarbonate at 5% (2x100 ml) and, at last, with a 
saturated solution of sodium chloride (100 ml ). 

The organic phase was dried on sodium sulphate and evaporated to 
5 dryness at reduced pressure, thus obtaining N-[6- (benzoylaminOhex- 
anoyl]glycine ethyl ester which was used as such in the subsequent 
reactions. 

By working analogously the following compounds were prepared: 
N-nben2oylamino)acetvl1qlvcine ethvl esterv 
N-[6-(phenvlacetvlamino)hexanovl]qlvcine ethvl ^t. ? r f 
N-[(Phenvlacetvlamino)acetvnQlvcine et hyl ester! 
ethv 1 6-f6-( ben2ov lamino ) hexanovlamino 1 hexanoatP z 
N-f 5- (ben2ovlamino)pentanovn glycine methvl estpr; 
methyl 6- [ 5 - C benzoyl amino ) Pentanovlamino Ihexanoflt.P ; 
. N-f7-(ben20vlamino)heptanovl1qlvcinP m ethvl ester: 
methvl 5-[6-<ben2oylamino)hexanovlamino1pentanoate: 
methvl 6-f (benzovlamincOacetvlaminol hexanoate: 
methvl 3-[<$-( benzoyl amino ) hexanovl am ino 1 propionate ; 
ethvl 6- [ N- isopropvl - (Phenvlacetvlamino ) acetyl amino Ihe x anoate ; 
methyl ^-t^-(ben20Vlamino)butanovlamino1hexanoate: 

mii&l 4-fN->isopropvl>A~(N^isopropvl-N^ben2oylamino)hutia novlami> 

nojbutan^gte- 

Example 3 

Preparation of N-(6-aminohexanovl) glycine eth v l ester 
a) 6-Aminohexanoic acid (TOO g; 0.762 moles) and, gradually, a 
solution of di-tert-butyl dicarbonate (168 g; 0.762 moles) in metha- 
nol (140 ml) were added to a solution of sodium hydroxide (33.54 g; 
0.831 moles) in water (840 ml) and methanol (400 ml). 
The reaction mixture was kept under stirring at room temperature for 
4 hours. 
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After that, solid di-tert-butyl dicarbonate (17,5 g; 0.08 moles) was 
added again, keeping under stirring for other 16 hours. 
The reaction mixture was then washed with hexane (2x400 ml), acidi- 
g fied up to pH 1.5 with a solution of potassium bisulphate and 
extracted with ethyl acetate C3x450 ml). 

The collected organic phases were dried on sodium sulphate and 
evaporated to dryness affording thus 6- ( tert-butoxycarbonylamino) - 
hexanoic acid as an oil (163 g). 

b) By working analogously to what described in example 2, 6~(tert- 

10 

-butoxycarbonylamino) hexanoic acid (163 g) was directly condensed 
with glycine ethyl ester hydrochloride (118 g; 0.845 moles) , obtain- 
ing thus N-[ 6- ( tert-butoxycarbonylamino )hexanoyl] glycine ethyl ester 
(285 g) as a raw product which was used as such in the subsequent 
reaction. 

15 

in. p. 76-77°C (isopropyl ether) 

c) A solution of hydrochloric acid 6N (150 ml) in ethyl acetate (150 
ml) was added to a solution of N-[6-( tert-butoxycarbonylamino )hexa- 
noyl]glycine ethyl ester (285 g) in ethyl acetate (500 ml), kept 
under stirring at room temperature. 

20 

After 24 hours a precipitate was formed which was filtered, washed 
with ethyl acetate and with ethyl ether, and dried in oven (50°0 
under vacuum. 

N-(6-aminohexanoyl) glycine ethyl ester C93 g) was thus obtained as a 
raw product which was used as such in the subsequent reactions. 
TLC (methylene chloride:methanol:ammonia=l0:2: i ) Rf=0.2. 

Example 4 

Preparation of N-f 6-f ( 4-f lu orobenzovl ) amino Ihexanovll glycine — ethyl 

ester 

A solution of 4-fluorobenzoyl chloride (47.4 mmoles) in methylene 
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chloride (30 ml) was gradually added to a suspension of N-(6-amino- 
hexanoyl) glycine ethyl ester (39.5 oracles) . prepared as described in 
example 3, and triethylemine (87 mmoles) in methylene chloride (150* 
g ml), kept under stirring at 0°c. 

The thus prepared mixture, to which triethylamine (2 ml) was subse- 
quently added, was brought at room temperature and kept under stir- 
ring. 

After one hour under these conditions, the reaction mixture was 
w washed with a solution of hydrochloric acid at 5% (2x100 ml) and 
with a saturated solution of sodium chloride (3x100 ml). 
The separated organic phase was dried on sodium sulphate and evapo- 
rated to dryness under vacuum. 

N-[6-r(4-fluoroben2oyl)amino]hexanoyl]glycine ethyl ester was thus 
15 obtained as a crude product, used as such in the subsequent reac- 
tions. 

m.p. 121-122°C (ethyl acetate) 
TLC (ethyl acetate) Rf=0.3 

By working analogously the following compound was prepared: 
2Q N-f6-(2-fgrovlamino)hexanovn q lvrinp «>thvl estpr 
m.p. 104-106°C (acetonitrile/isopropyl ether) 
TLC (methylene chloride: methanol =95: 5) Rf=0.3. 

Example 5 

Preparation of N-f*-f (4-tnpthoxvbenzovl) amino 1h <>x ft nr,v^q-) ve i n *. » t[ h v i 
ester 

By working analogously to what described in example 2 and by using 
4-methoxybenzoic acid (33 mmoles) and N- (6-aminohexanoyl )glyc ine 
ethyl ester (39.5 mmoles), prepared as described in example 3. 
N- 1 6- [ ( 4-cnethoxybenzoyl ) amino "hexanoyl ] glycine ethyl ester was 
obtained as a crude product, used as such in the subsequent 
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reactions, 
m.p. 106-107°C 

TLC (methylene chloride: methanol =90: 10) Rf=0.46 
g By working analogously the following compounds were prepared: 

N- f<S- T (3 , 4-methvlenendi oxvbenzovl ) amino Ihexanovl Iglvcine ethvl ester 
TLC (methylene chloride: methanol =90: 10) Rf=0.39; 

n- r 6- r < 4-methvlsulphonvlben20vl ) amino Ihexanovl Iglvc ine ethvl ester 
m.p. 124-126°C 

TLC (methylene chloride :methanol=96: 4) Rf=0.31; 

10 

N-T6-[ (3-trifluorometh vlben2Qvl)amino]hexanovl Iglvcine ethvl ester 
m.p. 102-104°C 

TLC (methylene chloride :methanol=95: 5) Rf=0.38. 

Example 6 

Preparation <?f ?'[^-(phenylmethvlflminQ?hex,yl amine ] Athene 1 
Sulphuric acid 6N in ethyl ether (40.9 ml; 700 mmoles), prepared by 
mixing sulphuric acid 96% (33 ml) and ethyl ether (100 ml) f was 
gradually added to a suspension of N-[6-(benzoylaroino)hexanoyl]gly- 
cine ethyl ester (46.8 mmoles), prepared as described in example 2* 
and sodium boron hydride (700 mmoles) in anhydrous tetrahydrof uran 
(200 ml), kept under stirring at a temperature comprised between 
15°C and 20°C. 

The reaction mixture was brought at boiling temperature for 24 hours 
and, subsequently, cooled at 0°C. 
Methanol (150 ml) was then added under stirring. 

The solvent was evaporated at reduced pressure and the residue was 
collected with a solution of sodium hydroxide 6N (200 ml), keeping 
the resultant mixture at the boiling temperature for 24 hours. 
The reaction mixture, cooled at room temperature, was then extracted 
with tetrahydrof uran (2x100 ml) and the organic phase was evaporated 
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to dryness, collected with ethyl acetate and dried on sodium 
sulphate. 

Through acidification with an etheral solution of hydrochloric acid 
5 a precipitate constituted by 2-r6-(phenylmethylamino)hexylamino]- 
ethanol as hydrochloride salt was obtained. 

The thus obtained product was used as such in the subsequent reac- 
tions. 

By working analogously the following compounds were prepared: 



10 



2' 


-[? 


-<Phenvlmeth.vlamino)ethviaminoiPi-^ n pi; 


2 


-16- 


- i 2-Phenvlethvlaroino )hexvlamino 1 ethanol • 


6- 


-[<?■ 


-<PhenvlB>ethvlamino)hexvlan»in Q 1h e xan 0 1 . 


2- 


-15- 


■<Phenvlmethvlamino)Pentvlamino] ethanol ! 


2- 


■[p- 


• ( Phenvlmethvlami no ) oetvl am? no 1 ethanol ; 


5- 


£6- 


< Phenvlmethvlamino )hexvl ami no )pentanol ; 


6- 


L3- 


<Phenvlmethvlatnino)propvlaminnih e xanftl ; 


3- 


[6- 


( Phenvlmgthvlamino ) hexvlamlno lp™ Pan »1 • 


3- 


[4- 


< PhenvllPSthvl amino 3 butvl amino Ipropanol : 




12- 


(Phenvlmethvlamino)ethvlamino^hexanol • 



^-[N-ig0Pr0PVl-4-(Phenvlmethvlamino)hiifA/T a ffi ino1h«>vanoT ; 

2-[6-f (4-flugrPPhgnvl)roethv1amino1hP»v1 amino1PT:ha P p] ; 

2-[6-r(^-metfl9«VPhenvl?methvlamino1hexvla m ino1»thwnn1 - 

2- r<W C 3 . 4-methvl Pnedioxvphenvl )mgthv1 aminoihgxvl anrn n olethanol ; 

2- f 6- f C If lUCTOmethvlPhenvl ) methvlam inolhpxvl aminolgthanol • 

2-[6-f <4-rp e th V lsulphpnylphenvl )methvlaminolhexvl*mino1 ? ^a n fl] ; 

4- [ N-igopropvl-4-(N'-ispp rp pv]-N'-phenvIfnPthvla m ino)hn tvlafnino1hnt a - 
USiL. 

Example 7 

Preparation of 6-fN-acetvi-6-(N , -acetvi-N i -ph e nvitnPt.hv r am in 0 )h e vv-i - 
amino lhexvl acotat;g 
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Triethylamine (1,95 ml; 14 mmoles) and a solution of acetyl chloride 
(0.62 ml; 8.69 mmoles) in methylene chloride (5 ml) were gradually 
added to a suspension of 6- [6-(phenylmethylamino)hexylamino]hexanol 
5 (1 g; 2.6 mmoles), prepared as described in example 6, in methylene 
chloride (15 ml), kept under stirring at 0°C. 

After one hour under stirring at 0°C, the reaction mixture was 
brought at room temperature and kept under stirring for other 16 
hours. 

The reaction mixture was then washed with a solution of hydrochloric 
acid at 10% (10 ml) and with a saturated solution of sodium chlo- 
ride . 

After separation of the phases, the organic phase was dried on 
sodium sulphate and evaporated to dryness under vacuum, obtaining 
thus 6- tN-acetyl-6-(N' -acetyl -N T -phenylmethylamino)hexylamino]hexyl 
acetate (1.18 g) as an oil, used as such in the subsequent reac- 
tions. 

By working analogously the following compound was prepared: 
2"[N-gcetvl-6-rN T -ecetvl-N'-(2-Phenvlethvl)amino]hexvlamino1ethvl 

M acetate- 
20 

Example 8 

Preparation Pf 6-[N-ethvl-6-(N^ethvl-N T -phenvlmethvla mino)hexvlam- 

inolhexanol 

By working analogously to what described in example 6 and by using 
6-[N-acetyl-6»(N f -acetyl-N t -phenylmethylamino)hexylamino]hexyl 

25 

acetate, prepared as described in example 7, 6-[N-ethyl-6-(N , -eth- 
yl-N' -phenylmethylaraino)hexylarnino]hexanol was prepared. 
By working anlogously the following compound was prepared: 

z-rN-gthvi-^-rP'-ethvl-N^ . 

Example 9 . 
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-Phenvlmethvi amino )hpwi flff i,, 0 i »th w i 
A solution of sodium hydroxide IN (44.5 ml) and a solution in- 
5 toluene at 50% of benzyl chloroformate (44.5 mmoles) in ethyl 
acetate (33 ml) were gradually and contemporaneously added to a" 
solution of 2-[6-( P henylmethylamino)hexylamino]ethanol dihydrochlo- " 
ride (18.5 mmoles), prepared as described in example 6, in a solu- 
tion of sodium hydroxide IN (37. 1 ml) and ethyl acetate (40 ml), 
kept under stirring at a temperature of o°C. 

At the end of the additions, the reaction mixture was brought at 
room temperature and kept under stirring for 24 hours. 
After separation of the phases, the aqueous phase was washed with 
ethyl acetate (2x50 ml). 

15 The collected organic phases were washed with a saturated solution 
of sodium chloride (50 ml), dried on sodium sulphate and evaporated 
to dryness under vacuum. 

2-tN-ben 2 yloxycarbonyl-6-(N'-ben 2 yloxycarbonyl-N'-phenylmethylami- 
no)hexylamino]ethanol was thus obtained as an oil, used as such in 
2q the subsequent reactions. 

TLC (ethyl acetate :hexane=50: 50) Rf=0.20. 

By working analogously the following compounds were prepared: 

2- 1 N-ben 2 y] oxyc nr ^ nv1 -2- (N* -h^7Vl oxvr.rh.nvl -fa ; - phen v1 m ^H yl ^ - 

DaiaihjdamingjLe^ha^] 

TLC (ethyl acetate:hexane=60:40) Rf=0.25; 
TLC (ethyl aceate:hexane=50:50) Rf=0.27; 

^-CN-bgn7^1o^vrRrhonv1-5-(N--benrv1oxvc a rhnnw 1 - N >- D hpnv1m ^ ht/1aff ,_ 
ino)pp PtVlf»irin?1hexano1 ; 
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2- T N- ben ^vl p-xvcarbonvl- 5- ( N ' -benzyl oxvcarbonyl-N' -phony Imethvl am- 
inolpentvlaminolethanol : 

2- rN-b^n2vloxvcarbonvl-8-(N^ben2vloxvcarbQnvl-N'-phenvlmethvlam- 

in9 I pc typing 3 ethanol ; 

5- [N-ben zvloxvcarbonvl-a- (N 1 -benzvloxycarbonvl-N' -phenvlmethvlam- 
i no ) hexvl amino 1 pentanol : 

6- rN-ben2vloxvcarbonvl-3-(N T -ben2vloxvcarbonvl-N r -Phenvlmethvlam- 
lno)propvlaroino]hexanol: 

3- fN-ben zvloxvcarbonyl-6- (N 1 -benzvloxvcarbonvl-N 1 -phenylmethvlam- 

inp?hexYlaminp]prgpanpl; 

3 - rN-benzvloxvcarbonvl-A- (N 1 -benzyl oxycarbonvl-N ; -Phenvlmethvlam- 

ing? bytyleffiinQlprppangl ; 

6-[N-isoprppvl-2-fN T -bgn^^ 

ylaminplhaxanpl 

TLC (methylene chloride: methanol :ammonia=95: 5:0. 5) Rf=0.33; 

6- rN-benzvloxycarbonvl-4- (N' -isopropvl-N ' - phenyl me thvl amino) butyl am- 

inaljifixflnoi 

TLC (methylene chloride:methanol:ammonia=95:5:0.5) Rf=0.42; 

Z-LN-bensylp^ycarfrgnyW-l^-ta 
m^ thy 3i 1 sminp 1 hexy 1 amino 1 ethangl 
TLC (ethyl acetate :hexane=60: 40) Rf=0.35; 

?-[ N-benzYlPxycarfrpnvl-6- [N ; ~benzyloxy<;erfrpnYl-N r - [ <, 4-mQthgxypfren- 

y 1 ) methy l 1 amino Ihexvlamino 1 ethanol 

TLC (ethyl acetate :hexane=50: 50) Rf=0.2; 

2- [ N-bensYlQ>r/carbony 1 [ N T -bgnzylpxycarbpnv 1 - y : - f < 3 , 4-me thy i en<»c* a - 

oxvphenyDmethyllaminolhexylaroinol ethanol 
TLC (ethyl acetate: hexane=60: 40) Rf=0.26; 

2-[N-ben2 vloxvcarbonyl-6-[N T -ben2yloxvcarbonyl'N T -r (3-trif luorometh- 

ylph^nyl)tn^tliiYi]amj.n<?1h^vlemjtTi9]€thgn9l 
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TLC (ethyl acetate :hexane= 50: 50) Rf=0.25; 
2- [ N-benzv l o*vcflrfronvl-6-r^ 
ylphenvl?methvnaminoih«.xviAn.inni^> T fl n ff - 1 
5 TLC (ethyl acetate :hexane=90: 10) Rf=o.36. 

Example 10 

Preparation Of 2- f N-benzvloxvcarhnnvl -a- ( H » ->y> nzv1 nyvr 3 ^ onvl , w , _ 

PhenYlfll?thvlfllPino)hexvlamino1ethvl-tni»th a n ee ul D h» n fl | tf , 

A solution of methanesulphonyl chloride (3.16 mmoles) in methylene 

w chloride (5 ml) was gradually added to a solution of 2-[N-benzyloxy- 
carbonyl-6- (N- -benzyl oxycarbonyl-N' -phenylmethylamino)hexylamino]- 
ethanol (2.6 mmoles) , prepared as described in example 9, in meth- 
ylene chloride (15 ml) containing triethylamine (0.44 ml; 3.16 
mmoles), under stirring and at a temperature of 0°C. 

lg The reaction mixture, brought at room temperature and kept under 
stirring for 5 hours, was added to a solution of hydrochloric acid 
at 5% (20 ml). 

After separation of the phases, the organic phase was washed with 
hydrochloric acid at 5% (10 ml) and with a saturated solution of 
sodium chloride (3x10 ml). 

The organic phase was then dried on sodium sulphate and evaporated 
to dryness affording thus 2-[N-benzyloxycarbonyl-6-(N'-benzyloxycar- 
bonyl-N'-phenylmethylamino)hexylamino]ethyl-methanesulphonate, used 
as such in the reaction of the following example. 

Example 11 

grVthrPPVCi n ft f E 1-9 - [ P- f 2- f N-hPn ? .vlo*vr a nhnn„ l- 6 - fN . . h pn wl o„v^- 

bppvl -n ' -Phenyl mpthvlamino ) hPxvl ami nff } ? t hvl 1 oxim* i 

Erythromycin A (E) -9-0-oxime (627 mg; 0.84 mmoles), 18-crown-6 ether 
(220 mg; 0.84 mmoles) and a solution of 2-[N-benzyloxycarbonyl-6- 
- (N ' -benzyloxycarbonyl-N' -phenylmethylamino)hexylamino]ethyl-tneth- 
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anesulphonate (0.8 A mmoles), prepared as described in example lO, in 
anhydrous tetrahydrofuran (5 ml) were respectively added to a sus- 
pension of potassium tert-butylate (103 mg; 0.92 Mnoles) in anhy- 
5 drous tetrahydrofuran (5 ml) t kept at room temperature under stir- 
ring and nitrogen atmosphere. 

The reaction mixture was kept under stirring at room temperature for 
^20 hours and, subsequently, evaporated at reduced pressure. 
The residue was collected with ethyl acetate (10 ml) and the -thus 
10 obtained mixture was washed with a saturated solution of sodium 
chloride (10 ml). 

The aqueous phase was extracted with ethyl acetate (2x10 ml) and the 
collected organic phases were dried on sodium sulphate and evapo- 
rated to dryness. 

15 Erythromycin A (£) -9- [ 0- [ 2- C N-benzy loxycarbonyl-6- (N T -benzy loxycar- 

bonyl-N* -phenylmethylamino)hexylamino]ethyl]oxime] was thus obtained 

and used as such in the subsequent reactions. 

TLC (methylene diloride:methanol:ammonia=90:9:l ) Rf=0.58 

Mass (C.I.) (M+H)~=1250; 
20 , H-NMR (200 MHz, CDCl a ): 6 (ppm): 7.38-7.10 (m, 15H, aromatics); 

5.18-5.10 (m, 4H f 2 CHaPh); 3.30 (s, 3H f 0CH*); 2.26 (s, 6H. 2 

NCHa); 0.81 (t, 3H, ClUCH a ). 

By working analogously the following compounds were prepared: 
Erythromycin A ( E ) -9- T 0- T 2 - T N-benzvloxvcarbonvl -2- ( N ' -benzvlPXYCer- 
25 bonvl-N ' -p hpnvlmethvlamino ) ethvlaminol ethvlloxime 1 

TLC (methylene chloride: methanol : ammonia: 90: 1 0: 1 ) Rf=0.5; 
^H-NMR (200 MHz, CDC1»): 6 (ppm): 7.11-6.97 (m, 15H, aromatics); 
5.18-4.97 (m t 4H, 2 CHaPh); 3.30 (S f 3H, OCH*); 2.25 (s t 6H, 2 
NCH 3 ); 0.82 (t f 3H, QUCH a ); 

Erythromyci n A (E)-9-fO-r6-rN-ben2vloxvcarbonyl-6-(N , -bpn7Yl9yYCgr- 
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bonvl-N 1 -Phpnvlmethvlamino ) hgxvl a mino 1 h^wl l^ Tfimr l 
TLC (methylene chloride :methanol:ammonia: 90: 10:1 ) Rf=o.6; 
H-NMR (200 MHz, CDCl,): 6 (ppm): 7.27-6.96 (m, 15H, aromatics); 
5 5.05-4.92 (m, AH, 2 CHaPh); 3.17 (s. 3H, 0CH,>; 2.13 <s, 6H, -2 
NCHa); 0.70 (t, 3H, CHa£H»); 

Erythromycin ft (E>-9-r0-r6-fN-ben7vloxv Oa rh ft nv1- 3-fW'-h < .n ? yi O x veaT .- 
bonvl-N ' -Phenvlmethvlamino ) propyl a mino Ihowl loyj ] 
TLC (methylene chloride :methanol: ammonia: 90: 1 0: 1 ) Rf=0.65; 
10 Mass (C.I. ) (M+H)~=n94; 

1 H-NMR (200 MHz, CDC1 3 >: 6 (pptn): 7.39-7.01 (m, 15H, aromatics); 
5.17-5.02 (m, 4H, 2 CHaPh); 3.30 (s, 3H, 0CH,); 2.27 (s. 6H, 2 
NCHa); 0.82 (t, 3H, CHaCH a ); 

Erythromycin ft (E)-9-f Q-r6-(N-ben7vloxvoarbon v l-S-(M'-h < »ngvlowr a T.- 
15 bQnvl-N' -Phenvlmethvlamino >p*nf v laminolhoxvl loximol ; 

Erythromyc i n ft ( F, ) -9- f 0- f ?- f N-benzvl o xvc arbonvl-fl- < w ; -benrvl owna-n- 
bonvl -N ' -Phf nvl mPthvlamino > octvlami no 1 Pt h vl 1 ovi me 1 ■ 

Erythromyc i n ft ( F, ) -9- f Q- r ?- [ N-benzvloxvcarbonvl -s- t w ; - ben^vlowra-r- 
b9nYl-N'-phenylmethvlamino)pentvl a minoi < . thvnoxitn < »i ; 
20 Erythromycin ft (E)-9-f 0-r5-rN-hPn7vloxvr a rh o nvl-6-(W'-ben2-vl Q wn a r- 
b0nYl-N'-Ph<»nvlmethvlamino)hexvlamin o1 Pe ntvl loving 1 • 
Erythromycin ft EE I -9- r 0- T 3- f N-benzvloxvcarbonvl - A- ( N ' -ben ? v1 nwnar- 
bQnYl-N'-phenvlmethvlatnino)hexvlamin olpropvl lovimAl - 
Erythromycin ft ( F ) -9- f 0- f 3- r N-benzvloxvr.arbonvl -4- ( n ' -bon^vl n Wa r- 
25 bonvl -N ! -Phenvlirethvl amino ) butvl amino loroov 11 oxime 1 ; 

Erythromycin ft ( E? -9- r P- f 6- r N-benzvl oxvcarbonvl TN' -ben?v1 nwnar- 

bonv 1 -N ' - ( ? -phenyl ethv 1 > a mino 1 ethvl amino 1 hew 11 oximo 1 

m.p. 74-76°C 

Mass (C.I.) (M+H)-=1172 

1 H-NMR (200 MHz. CDCl 3 ): 6 <ppm) : 7.38-7.03 (m, 10H, aromatics); 
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5.13-5.03 <m, 2H, CHaPh); 3.2? <S, 3H, OCHa); 2.25 <s, 6H, 2 NCH»); 
Erythromycin A (E)-9-ro-rA-fN-ethyl-6-(N'-ethyl-N'-phenylmethvlaani- 
nolhexvlaminolhexvinoximel (Compound 1) 
5 m.p. 80-82°C (acetonitrile) 
Mass (C.I.) <M*H)~=1094 

"•■C-NMR <50 MHz, CDCla): 6 (ppm): 175.20; 171.35; 140.06; 128.86; 
-128.07; 126.62; 102.96; 96.27; 53.54; 

Erythromycin A (E)-9-fO-f 2-f N-ethvl-6- f N ' -ethvl-N ; - ( 2-phenvlethvl ) - 
10 amino 1 hexvl amino 1 ethyl 1 oxime 1 (Compound 2) 

TLC (chloi?oform:hexane:triethylamine=45:45:10) Rf=0.2 
Mass (C.I.) (M+H)-=1052 

••H-NMR (200 MHz, CDCla): 6 <ppm): 7.26-7.04 (m, 5H, aromatics); 3.22 
(S, 3H, 0CH»); 2.20 (s, 6H, 2 NCH,); 0.79 <t, 3H. CH»CH a ); 
15 Erythromyc in A (E ) -9- f O- f 6- f N-benzvloxvcarbonvl- 4- ( N ' - isopropvl -N ' - 
- phenyl met hy lamino ) butv lam ino 1 hexvl 1 ox ime 1 
m.p. 75-77°C 

••H-NMR (200 MHz, CDCla): 6 (ppm): 7.47-7.12 (m, 10H, aromatics); 
5.18-4.97 (m, 4H, 2 CHaPh); 3.30 (S, 3H, OCHa ) ; 2.25 (S, 6H, 2 

20 NCH 3 ); 0.82 (t. 3H, CHaCHa); 

Erythromycin A ( E ) -9- f 0- T 2- f N-benzy loxycarbonv 1-6- f N ' -benzvlQXYCar- 

bonvl -N ' - f ( 4-f luoropheny 1 ) methyl 1 amino Ihexy lamino 1 ethyl 1 oxime 1 

TLC (methylene chloride:methanol:ammonia=90:l0:l > Rf=0.62 

•"H-NMR (200 MHz, CDCla): 6 (ppm): 7.38-6.88 (m, 15H, aromatics) ; 

25 5.17-5.03 (m, 2H, CHaPh); 3.29 <s, 3H, OCHa); 2.26 (s, 6H, 2 NCH3 ) I 
0.81 (t, 3H, CHaCHa); 

Erythromycin A (E ) -9- f 0- \ 9- T N-henzy loxycarbonyl-6- [ N • -benzy loxvcar- 
bonv 1 - N ' - T ( 4 -me thoxyphen y 1 ) met hy 11 ami no 1 hexy lam ino 1 et hv 11 ox ime 1 
TLC (methylene chloride :methanol:ammonia=45: 45: 10) Rf=0.3 
••H-NMR (200 MHz, CDCla): 6 (ppm): 7.40-7.23 (m, 10H, 2 PDCH a O); 
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7.20-6.75 Cm, 4H, Ehp C H 3 >; 5.52-5.17 <m, 4H, 2 CUaP h> ; 3.77 (s 3H 
PhOCtW; 3.29 <s. 3H, OCH,>; 2.25Cs, 6H, 2KCH,,; 0.82^ 



oximel 

TLC (methylene chloride:methanol:ammonia=95:5:0.5> Rf=o.3i 
H-NMR (200 MHz. CDCl,): 6 (pp«n,: 7.38-7.22 (m, 10H,' 2 EhpH.O,; 
10 6.78-6.55 (m. 3H, aromatics) ; 5.90 (s, 2H, OCH a O>; 5.15-5.02 («n, 4 H , 
2 CHaPh>; 3.29 (s. 3H, OCH,>; 2.26 (s, 6H, 2 NCH 3 ) ; 0.82 (t. ' 3H. 

QUPH a >; 

Emhiwcin ft (F>-9-ro-r ? -rN-b^onw^^ i .,_ fr r tog3dg2gCfl ^ 

15 oximgl 

TLC (methylene chlor ide: methanol :ammonia=90: 10: 1 ) Rf=o.65 
"'H-NMR ( 200 MHz, CDC1 3 ): 6 (ppm): 7.54-7.15 (m, 14H, aromal:ics); 
5-20-5.03 (m, 4H, 2 CHaPh); 3.30 (s. 3H. 0CH 3 >; 2.26 (s, 6 „, 2 
NCH,); 0.82 (t, 3H, CfiaPHa); 

20 E^omvrin ft ^F)-9-ro-r ? -rN-h P n^i Q wo a ,^-, . rr T , tmTTlni| | u 
^ny;-N--f(4-mpthYl n nlPh n nyl P heny1)methvn, m in. 1 h 0w ^ min i . lr . hY l1 

TLC (methylene chloride:methanol:ammonia=95:5:0.5) Rf= 0 .5 
H-NMR (200 MHz, CDCl,): 6 Cppn, : 7.90-7.79 (m, 4H, P^CHa); 
25 7.48-7.15 (m, 10H, 2 EHCH,0) ; 5.19-5.03 (m, 4H, 2 CHafh); 3.30 (s, 
3H, 0CH3); 3.02 (S, 3H, CH3S0 a ); 2.27 (s, 6H, 2 NCH 3 ) ; 0.82 (t, 3H, 
CiLa.CH a ); 

Erythromycin ft (F^^-fo-r.-rN-i^Pr opyl- A- rM .-i.^^-^-p ^.T 
t"gth Y l ? mj w ) bvtvlami no Ihtrtrvl inv-i^ ] (Compound 3) 
m.p. 83-85°C (hexane) 
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Mass (C.I.) (M+H)~=1066 

"■H-NMR (200 MHz, CDC1,): 6 (ppm): 7.37-7.10 (m f 5H, aromatics); 3.50 
<s f 2H, CHaPh); 3.30 (s, 3H f OCR,); 2.26 (s f 6H f 2 NCH*); 0.82 <t, 
5 3H f CiLiCHa). 

Example 12 

Preparation of Erythromyc in A (E)-9-ro-r?-r6-(Dhenvlmethvlamino)Hex- 
* v 1 am ino 1 ethv 1 1 ox i me 1 (Compound 4) 
Palladium on charcoal at 10% (750 mg) was added to a solution of 

10 Erythromycin A (E)-9-[0-[2-[N-benzyloxycarbonyl-6-(N f -ben2yloxycar- 
%onyl-N f -phenylmethylamino)hexylamino3ethyl]oxime] (5.9 mmoles) f 
prepared as described in example 11. in ethanol (150 ml). 
The thus prepared mixture was placed into a Parr hydrogenator loaded 
with hydrogen <1 bar) and kept under stirring at room temperature. 

15 After 7 hours the catalyst was filtered off and the alcoholic solu- 
tion was evaporated to dryness. 

Erythromycin A <E)-9-[0-[2-[6- ( pheny lmethy lamino )hexy lamino ] ethy 1 ] - 
oxime], purified by silica gel chromatography (eluent methylene 
chloride:methanol:ammonia=90:10:1 ) was thus obtained. 
20 Mass (C.I.) (M+H)*=982 

^C-NMR (50 MHz, CDC1 3 ): 6 (ppm): 140.48; 128.39; 128.11; 126.88. 
By working analogously the following compounds were prepared: 
Erythromycin A (E) -9- f 0- T 2 - f ?-( phenvlmethv lamino ) ethv lamino lethvl 3 - 
QXifPg] (Compound 5) 

"C-NMR (50 MHz, CDClj ) : 6 (ppm): 176.51; 172.36; 140.96; 129. 08; 
128.95; 127.67; 103.84; 96.86; 53.35; 

Erythromycin a < e ) -9- [ o- [ 6 - f 6- < oh env 1 me t hy 1 amino >hexv 1 amino Ihexv 1 ] - 
oximel (Compound 6) 
Mass (C.I.) (M+H)~=1038 

13 C-NMR (50MHz, CDClj ) : 6 (ppm): 175.24; 171.31; 140.33; 128.37; 
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128.13; 126.89; 102.92; 96.27; 54.01; 

EmfrroprYCin A (E)'9-ro-r6'[3-(Phenvlmethvlamino)PT^o v l^in Q 1h^^l.- 
oximel (Compound 7) 
5 Mass (C.I.) (M+H)~=995 

13 C-NMR (50 MH2, CDCl a ) : 6 (ppm): 175.15; 171.37; 140.41; 128.38;. 
128.09; 126.89; 102.92; 96.27; 54.04; 

Erythromycin A (E)-9-f0-[6-r5-(Phenvlmethvlamino)D e ntvl a tnino1h e xvlU 
oximel (Compound 8) 
10 ''H-NMR (200 MHz, CDC1 3 ): 6 (ppm): 7.35-7.15 (m, 5H f aromatics); 3.75 
(s f 2H f CH a Ph); 2.25 (s, 6H t 2 NCH 3 >; 0.81 (t, 3H, £iUPH a ); 
Erythr<?piycin A ( E ) -9- f Q- E 2 - E 8- ( Phenvlmethv lamino ) octvlamino 1 ei:hvl 1 - 
oximel (Compound 9) 

••H-NMR (200 MHz, CDC1 3 ): 6 (ppcn): 7.40-7.15 (m, 5H, aromatics); 3.75 
15 <5, 2H f CHaPh); 3.29 (s, 3H, 0CH 3 ); 2.25 (s, 6H t 2 NCH 3 ); 0.82 (t t 
3H, GiixCHa) ; 

ErythrPPtycin A (E)-9-[Q-f2-[5-( Phenvlmethvlamino ) oentvlami no 1 e*hvl 1 - 
oximel (Compound 10); 

"•*C-NMR (50MHz, CDC1 3 ): 6 (ppm): 174.96; 172.00; 140.31; 128.39; 
20 128.14; 126.93; 103.16; 96.20; 53.98; 

ErythrocpYCin A (E ) -9- T 0- f 5- [ 6 - < phenvlmethvlamino )hexvlam i no1pgntvl 1 - 
oximel (Compound 11); 

"■ 3 C-NMR (50 MHz, CDC1 3 ): 6 (ppm): 175.24; 171.24; 140.41; 128.38; 
128.13; 126.88; 102.97; 96.28; 54.06; 
25 Erythropy^p ft (E>-9-f0-[3- [6- (Phenvlmethvlamino )hexvl aminolpropvl1- 
oximel (Compound 12); 

13 C-NMR (50MHz, CDC1 3 ): 6 (ppm): 175.23; 171.46; 140.45; 128.39; 
128.13; 126.88; 102.99; 96.29; 50.06; 

Erythromycin A <E > -9 - r 0- [ 3 - f 4 - < Phenvlmethvlami no ) butvlamino Ipt-opvI 1 - 
oximel < Compound 13); 
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"C-NMR (50 MHz, CDCl 3 ): 6 (ppm): 175.22; 171.45; 140.35; 128.39; 
128.13; 126.90; 102.98; 96.26; 53.94; 

f^rt-HTvvnvpin A (E ) -9- f o- r a - r N- isop rapvl -2 - ( 2-pherw lethy lamino ) ethvl- 
5 am -iriolhPxvl1oxiine1 (Compound 14) 
m.p. 93-95°C 
Mass (C.I.) (M+H)*=103B 
>»C-NMR (50 MHz, CDCl*): 6 (ppm): 174.92; 170.96; 139.71; 128.42; 
128.10; 125.79; 102.62; 95.94; 50.93; 
10 Ft>vi-hromvr in a (E)-9-ro-f 6-f 4»(M- isopropy i-Phenvltne-thvlaminp )birtv 1- 
^minolhexvlloximel (Compound 15) 
m.p. 78-80«C 
Mass (C.I.) (M-*H)~=1052 

■•»C-NMR (50 MHz, CDCl»): 6 (ppm): 175.47; 171.30; 140.95; 128.61; 
15 128.02; 126.70; 116.87; 102.94; 53.94; 

Frvj-hremvrin A <E>-9- r 0- r 2 -f6- f < 4-f lnoraphenvl )tnethvlamino1hexvlami- 
nnlpj-hvlloximel (Compound 16) 
Mass (C.I.) (M+H)*=999.5 

,3 C-NMR (50 MHz, CDCl a ): 6 (ppm): 161.88; 136.06; 129.65; 115.14; 
20 EWthromvcin A (E)-9-ro-f 2- f 6-f ( 4-nrethoxvPhenvl )methvlaminolhexYl- 
aminolgthvlloxitne] (Compound 17) 
Mass (C.I.) (M*H)*=1011 

•"C-NMR (50 MHz, CDCl 3 ): 5 (ppm): 158.57; 132.58; 129.31; 113.76; 
Fryfhromycin A (E)-9- f 0- f9- T6- f (3 . A-irigthylenedioxyphenvDmethYlami- 
25 no Ihexvla m-i no lethvl 1 oxime 1 (Compound 18) 
Mass (C.I.) (M+H)'=1025 

"• 3 C-NMR (50MHZ, CDCl 3 ): 6 (ppm): 147.65; 146.44; 134.39; 121.18; 
108.66, 108.06; 

F^vthroinygin A (E)-9-f0-f ?-T6-r luoromethylphenvl >methvlajTU- 

no Ihexy lam i no 1 etrhvl 1 oxime 1 (Compound 19) 
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Mass (C.I.) (M+H)*=1050 

13 C-NMR (50MHz, CDCl 3 ); 6 (ppm) : 141.57; 131.40; 130.63; 128.76; 
124.22; 124.72; 123.56; 

5 Erythromycin A (E)-9-ro- r 2- \s- r c 4-methvi g »i P hn n vi D hPnvi T hv1 m 1 - 

no 1 hexvlamino 1 ethv 1 1 o vi m» 1 (Compound 20) 
Mass (C.I.) (M*H)~=1059 

"C-NMR (50 MHz, CDC1,): 6 (ppm): 147.23; 138.97; 128.79; 127. A9. 

Example 13 

10 Preparation Of N-benzvIoxvgarbonvl>6> ? m inohexan Q l 

Benzyl chloroformate (50% in toluene; 84.8 ml; 0.256 moles) in ethyl 
acetate (171 ml) and a solution of sodium hydroxide 1N (256 ml > were 
gradually and contemporaneously added to a mixture of 6-aminohexanol 
(25 g; 0.21 moles) in ethyl acetate (250 ml) and water (200 ml), 
15 kept under stirring at 0°C. 

The reaction mixture (pH 9) was brought at room temperature and kept 
under stirring for 5 hours. 

After separation of the phases, the aqueous phase was washed with 
ethyl acetate (200 ml). 
20 The collected organic phases were then washed with a saturated 
solution of sodium chloride (150 ml), dried on sodium sulphate and 
evaporated to dryness. 

The residue was collected with ethyl ether (300 ml) and the formed 
precipitate was filtered and dried under vacuum at 50°C, affording 
25 thus N " b enzyloxycarbonyl-6-aminohexanol (44.5 g). 
in. p. 80-82°C. 

Example 14 

Preparation Qf N-benzvloxvcarbonvl-6-amin o -hexanal 

A solution of potassium bromide (1.89 g; 16 mmoles) in water <31 ml) 
was added to a solution of N-benzyloxycarbonyl-6-aminohexanol (40 g; 
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0.159 moles), prepared as described in example 13, in methylene 
chloride (600 ml) containing the free radical 2,2,6,6-tetramethyl- 
piperidinooxy (TEMPO) (0-248 g; 1.6 mmoles). 
5 a solution of sodium hypochlorite (215 ml), prepared by mixing a 
solution of sodium hypochlorite at IX (240 ml) with sodium bicar- 
bonate (4.22 g) and hydrochloric acid at 5* (5 ml), in order to 
reach pH 8.7, was gradually added to the reaction mixture, kept 
under stirring at a temperature of 10°C. 
]0 At the end of the addition, after separation of the phases, -the 
organic phase was washed with methylene chloride (2x200 ml), dried . 
on sodium sulphate and evaporated to dryness. 

N - benzy 1 oxy carbony 1 - 6 - am i no - hexana 1 (39.45 g) was thus obtained as 
an oil. 

15 TLC (ethyl acetate:hexane=1 : 1 ) Rf=0.41. 

Example 15 

Preparation of 2~r6- (ben?vloxvcarbonvlamino)hexvlamino1ethanol 
A mixture constituted by N-benzyloxycarbonyl-6-amino-hexanal (35 g; 
0.14 moles) and 2-aminoethanol (51.3 g; 0.84 moles) in ethanol (250 
20 ml), in the presence of molecular sieves (3 A), was kept under 
stirring at room temperature for two hours. 

The reaction mixture was then filtered on celite and sodium boron 
hydride (6.33 g; 0.168 moles) was added to the resultant solution. 
After 4 hours under stirring at room temperature, the reaction 
25 solvent was evaporated under vacuum and the residue was collected 
with water (500 ml) and ethyl acetate (500 ml). 

After separation of the phases, the aqueous phase was further ex- 
tracted with ethyl acetate (200 ml). 

The collected organic phases were washed with a saturated solution 
of sodium chloride (250 ml), dried on sodium sulphate and evaporated 

3D 
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to dryness, obtaining thus 2- [6- (benzy loxycarbony lamino )hexylaniino]- 
ethanol (38.36 g). 

TLC (ethyl acetat e: methanol :ainmonia=1 0:2:1 ) Rf=0.4. 
5 Example 16 

Preparation of 2"[N-ben2vloxvcarbonvl-6-<ben2:vloxvcarbonvlamino)hex-> 

By working analogously to what described in example 9 and by using 
2 - C 6 - ( benzy loxycarbony 1 amino > hexy 1 amino ] ethano 1 (38.3 g; 0.13 
jq moles), prepared as described in example 15, 2- [ N-benzy loxycarbony 1- 
6- (benzy loxycarbony lamino )hexy lamino ]ethanol was obtained as an oil. 
TLC (ethyl acetate :hexane=65: 35) Rf=0.45 

Example 17 

Preparation of 2- rN-benzvloxvcarbonvl-6-(ben2vloxvcarbonvlamino)hex> 

15 vlaminolethvl-methanesulphonate 

By working analogously to what described in example 10 and by using 
2- [ N - benzy 1 oxy carbony 1 - 6 - ( benzyl oxycarbony lamino )hexylamino 3 etihanol 
(20 g; 47.8 mmoles), prepared as described in example 16, 2-CN-ben- 
zy loxycarbony 1-6- < benzy loxycarbony lamino )hexy lamino ] ethyl-methane- 

20 sulphonate (24.35 g) was obtained as an oil, used as such in the 
subsequent reactions. 

Example 18 

Preparation of Erythromycin & <E>-9-[Q-[?-f N-bereYlQ^VCgr^nYl-^- 

- ( benzy loxycarbony lamino )hexy lamino 1 ethvl loxime 1 
oc By working analogously to what described in example 1 1 and by using 

CD 

2- [N-benzyloxycarbonyl-6- (benzy loxycarbony lamino )hexy lamino ]e-thyl-m- 
ethanesulphonate (24.25 g; 47.8 mmoles), prepared as described in 
example 17, after silica gel chromatography (eluent methylene chlo- 
ride : methanol :ammonia=95: 5:0. 5) , Erythromycin A (E)-9-[0-[2- [N-ben- 
zyloxycarbonyl-6- ( benzy loxycarbony lamino )hexy lamino ] ethyl ] oxime ] 
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(36.1 g) was obtained. 

TLC (methylene chloride:methanol:ammonia=85:l 5:1 ,5) Rf=0.5 
"■H-NMR <2O0 MHz, CDClj) : 6 (ppm) : 7.39-7.22 (m f 10H f aromatics); 
5 5.14-5.05 (m, 4H t 2 CHaPh); 3.29 (S, 3H, OCH a ); 2.25 (S, 6H, 2 
NCH 3 >; 0.80 (t, 3H, CILiCHa). 

Example 19 

Preparation of Erythr omycin A (E?-?-f0-f2-< > €th~ 

10 By working analogously to what described in example 12 and by using 
"Erythromycin A (E)«9-[0-[2-tN-benzyloxycarbonyl-6-(ben2yloxycarbon- 
ylamino)hexylamino]ethyl]oxime] f prepared as described in example 
18, after silica gel chromatography (eluent methylene chloride: 
methanol :arranonia=85: 15:1 .5) , Erythromycin A (E)-9-[0-[2-(6-amino- 

15 -hexylamino) ethyl loxime] was obtained. 

TLC (methylene chloride : methanol :ammonia=85: 15:1 .5) Rf=0.2 
1 3 C-NMR (50 MHz, CDCl 3 >: 6 (ppm) : 175.18; 171.26; 102.96; 96.28. 

Example 20 

Preparation of Erythro m ycin A (E) -9- [ 0- f 2- f 6- f < IwrWlgthVl- , 
20 phenyl ) meth y laminol hexv lamino 1 ethv 1 1 OXime 3 (Compound 21 ) 

2-Trifluoromethylbenzaldehyde (0.4 g) and molecular sieves (4.5 g; 3 
A) were added to a solution of Erythromycin A (E>-9-[0-[2-(6-amino- 
hexylamino) ethyl loxime] <2 g; 2.24 mmoles), prepared as described in 
example 19, in ethanol (50 ml), kept under stirring at room temper- 
2 5 ature. 

After 2 hours, the molecular sieves were filtered off and palladium 
on charcoal at 10* (0.2 g) was added to the resultant solution. 
The reaction mixture was placed into a Parr hydrogenator which was 
loaded with hydrogen (1 bar). 

After one hour, ended the hydrogenation reaction, the catalyst was 
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filtered off and the solvent was evaporated. 

The residue was purified by silica gel chromatography (eluent meth- 
ylene chloride:methanol:ammonia=95:5:0.5) f thus obtaining Erytiiromy- 

5 cin A «E>-9-[0-[2-[6-[(2-trifluoromethylphenyl)methylamino]hexylami r . 
no] ethyl loxime] (2 g). 

Mass (C.I.) (M+H)*=1050 

"C-NMR (50MHz, CDCl a ): 6 (ppm): 139.14; 131.88; 130.38; 127.58; 
126.81; 125.82. 

10 By working analogously the following compounds were prepared: 

Emhranvcin * <E>-9>rQ'f?-r6-(3-Pvridv1m e thv1 a min^ ^ eX yi am i n A V 

ethvlloximpl (Compound 22) 
Mass (C.I.) (M+H)*=982 

"C-NMR (50 MHz, CDCl*): 5 (ppm): 149.66; 148.39; 135.81; 123-40; 

15 Emhremvcin A <E)-9-ro-r2-r6-r(4~trifi UQ ^ m ^h V i P hpnvi >m» Th Ylfftni . 

no 1 hexvlamino 1 ethvl 1 oxim* 1 (Compound 23) 
Mass (C.I.) (M+H)*=1050 

"C-NMR (50 MHz, CDC1 3 ): 6 (ppm): 144.73; 128.23; 125.25; 124.26; 
Erythromycin ft I f > ~9- f Q- f ? - [ 6- r ( 2-hvdroxvphPnvl imPthvl a m j n o 1 hpwl - 
20 amino lethvlloximel (Compound 24) 
Mass (C.I.) <M+H)*=997 

13 C-NMR (50MHz, CDCl a >: 6 (ppm): 158.37; 128.60; 128.19; 122.54; 
118.88; 116.32; 

Emnromvcin A (F >-9- [ Q- f ? -^~ r < ^hvdroxvphpnvl )methvl a mi™ 2h S2C Oz 
25 gminPl^hYllPXilPel (Compound 25) 
Mass (C.I.) (M+H)~=997 

* I3 C-NMR (50 MHz, CDC1 3 ): 6 (ppm): 157.28; 140.46; 129.56; 119.70; 
115.55; 114.89; 

gmhrppiyr i n ft (?) - 9- r O- f2 - f <W < 4-n. butOXVPhPnvl )^thvl a mi n o IhPwl = 
amino 1 ethyl loxime 1 (Compound 26) 
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Mass (C.I.) (M+H)-=1053 

,a C-NMR (50MHz, CDCl*): 6 (ppm): 158.27; 131.65; 129.40; 114. AO; 
Erythromycin A (E)-9- ro- r?-r&-r ( 3-phenoxvphenvl )methvlamino1hexvl- 
5 aminolethvlloximel • ( Compound 27) 
Mass (C.I.) (M*H)-=1073 

•"C-NMR (50MHz, CDCl*): 6 (ppm) : 157.32; 157.28; 142.69; 129.72; 
129.64; 123.16; 122.91; 118.84; 118.52; 117.29; 

Erythromycin A (E)-9- m -fg-r^-f < A-hvdroxyphenvl )methvlamino1hexvl- 
10 ; aminolethylloximel (Compound 28) 
* Mass (C.I.) (M+H)*=997 

■"C-NMR (50 MHz , CDCl 3 ): 6 (ppm) : 156.49; 130.00; 128.87; 115.88; 

Erythromycin A <E)-9-fO- f 2- f6-f ( 4-phenoxvphenvl )methvlamino1hexvl- 

amino 1 ethyl 1 oxime 1 (Compound 29) 
15 Mass (C.I.) <M+H>*=1073 

■"C-NMR (50MHz, CDC1 3 ): 6 (ppm): 157.43; 156.05; 135.43; 129-69; 

129.49; 123.07; 118.92; 118.72; 118.67; 

Erythromycin A (E)-9-r o-r2-r6-r <biphenvl-4-vl ) me thy latino IhexYl- 
aminolgthvlloximel (Compound 30) 
20 Mass (C.I.) (M*H)*=1057 

"C-NMR (50 MHZ, CDC1»): 6 (ppm): 140.94; 139.86; 139.40; 128.74; 
128.58; 127.13; 127.03; 

Erythromycin A <E ) -9 - TO- T 2-T6- f ( ?-fmrvlmethvlamino )hexylamino 1 - 
ethy 11 oxime 1 (Compound 31 ) 
25 Mass (C.I.) (M+H)*=971 

13 C-NMR (50 MHZ, CDCl,): 6 (ppm): 153.92; 141.73; 110.08; 106.81. 

Example 21 

Proration of Er y thromycin A (E)-9-[0-r2-r6-r ( 3 . 5-dichloro-2-hYdrQ- 
xvphenv 1 )in*thvl amino Ihexy lamino lethy 1 loxime 1 (Compound 32) 
Molecular sieves (6 g; 3 A) and 3 , 5-dichloro-2-hydroxyfaenzaldehyde 
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(0.535 g; 2.8 mmoles) were added to a solution of Erythromycin A 
(E)-9-[0-[2-(6-amino-hexylamino)ethyl]oxime] (2.5 g; 2.8 mmoles)., 

prepared as described in example 19, in anhydrous ethanol (100 ml). 
5 The reaction mixture was kept under stirring at room temperature 

and, after 2 hours, the molecular sieves were filtered off and 

sodium boron hydride (0.106 g; 2.89 mmoles) was added, portionwise, 

to the resultant solution. 

After 3 hours under stirring, the solvent was evaporated at reduced 
10 Pressure and the residue was purified by silica gel chromatography 
(eluent methylene chloride: methanol :ammonia=85: 15:1 *5) obtaining 
thus Erythromycin A <E>-9-[0-[2-[6-[ (3, 5-dichloro-2-hydroxyphenyD- 
methylamino]hexylamino]ethyl3oxime] (2.2 g). 
Mass (C.I.) <M+H)~=1066 

15 13 C-NMR (50 MHz, CDC1 3 >: 6 (ppm): 153.43; 128.43; 126.42; 124.41; 
122.91 ; 121 .61 . 

By working analogously the following compounds were prepared: 
' EmfrrwYCin ft (E?-9-fO-r2-r6-r(2-nitrophenvl)m^hvl a min Q 1h^1 a m^ 
nclethYllreiffiel (Compound 33) 
20 Mass (C.I.) <M+H)*=1027 

"C-NMR (50 MHz, CDC1 3 ): 6 (ppm): 149.14; 135.79; 133.13; 131.26; 
127.87; 124.70; 

EmhrPPiYsin * (g)"9-rp-r?-[6-r(3"nitrophenvl)m g thvlamin Q 1hexvlami- 
PP3gthvlTo>q[pe1 (Compound 34) 
25 Mass (C.I.) (M+H)~=1027 

13 C-NMR (50 MHz, CDCl a ): 6 (ppm): 148.37; 142.87; 134.17; 129.22; 
122.81; 121.96; 

Erythromycin ft (£ I -9- [ r 2- r 6- [ ( 4-nitrophenvl )methv l amino 1he:*vl a mi = 
nolethvlloximel (Compound 35) 
Mass (C.I.) (M+H)*=1027 
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iai C-NMR (50 MHz, CDCl*): & (ppm): 148,41; 147.00; 128.59; 123.60; 
Erythromycin A (E) -9- TO - r2-f6-r ( 4-hydroxy-3-nitrophenyl )methvlami- 
nolhexylai ninolgthvlloximel (Compound 36) 
5 Mass (C.I.) (M+HK=1043 

i3 C-NMR (50MHz, CDCl»>: 6 (ppm): 157.29; 137.40; 134.05; 128. Ol; 
125.23; 121.70; 

fT^hramvoin A (E ) -9- ro- r 2- f6- f ( 3-hydroxy-4-nitrophenYl )methvlami- 
no 1 hexvla mino 1 ethyl 1 oxime 1 (Compound 37) 
10 Mass (C.I.) (M+H)*=1043 

**C-NMR (50 MHz, CDC1 3 >: 6 (ppm): 155.50; 151.98; 132.51; 125.13; 
119.67; 118.59; 

Example 22 

Preparation of Erythromy cin A <E)-9-f 0-f 2-rN-methvl-6- (>T -methyl-M* _ 
15 >phenylmet hylamino)hexylamino1ethynoxime1 (Compound 38) 

An aqueous solution of formaldehyde at 37% (2 ml; 26.6 mmoles) and 
palladium on charcoal at 10% (0.82 g) were added, in this order, to 
a solution of Erythromycin A (E)-9-[0-[2-[6-(phenylmethylamino)hex- 
ylamino] ethyl] oxime] (2 g; 2 mmoles), prepared as described in 
20 example 12, in a mixture ethanol:water=1 :1 (20 ml) kept under stir- 
ring at room temperature. 

The reaction mixture was placed into a Parr hydrogenator loaded with 
hydrogen (1 bar). 

After 2 hours, the reaction mixture was filtered to eliminate -the 
oc catalyst and the resultant solution was evaporated to dryness. 

CD 

The obtained residue was purified by silica gel chromatography 
(eluent methylene chloride: methanol :airanonia=:90: 1 0:1 ) affording 
Erythromycin A (E)-9-[0-l2-[N-methyl-6-(N , -methyl-N t -phenylmethyl- 
amino)hexylamino3ethyl]oxime] (1.8 g>. 
Mass (C.I. ) (M+H>-=1009 
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ia C-NMR (50 MHz, CDC1,): 6 (ppai): 139.20; 129. OA; 128.17; 126.86* 
By working analogously the following compound was prepared: 
Erythromycin A (E)-9-ro-r 2-rN-methvl-6-rN^methvl-M^(^trif luoro- 
5 methvlphenvl )methvlamino Ihexvlamino 1 ethvl 1 oxime 1 (Compound 39) 
Mass (C.I.) (M+H>~=1078 

^C-NMR < 50 MHz, CDCl 3 >: 6 (ppm) : 143.65; 129.12; 129.03; 125.10; 
124.29. 



10 PhennacvlQflic activity 

a) in vitro antibacterial activity 

The determination of the minimum inhibiting concentrations (MIC), 
with respect to Gram-positive and Gram-negative bacteria was 
carried out through the micromethod of gradual broth dilution in 

15 double series [National Committee for Clinical Laboratory Stan- 
dards, 1990; Methods for dilution antimicrobial susceptibility 
tests for bacteria that grow aerobically; Approved standards 
M7-A2-NCCLS, Villanova, Pa.], by using Mueller Hinton Broth (MHB) 
as a culture medium. 

20 1" the case of exigent bacteria, horse serum at 5% (Streptococcus 
pneumoniae and Streptococcus pyogenes) was added to the mediian. 
Roxithromycin and Clarithromycin [The Merck Index, XI Ed. , No. 
8253 and 2340, respectively] were used as reference macrolides. 
MIC, expressed as (pg/ml), were determined after incubation of 

25 the microplates at 37°C for 18 hours, evaluating the lowest 
antibiotic concentration enabling the inhibition of bacterial 
development, 
b) In vivo antibacterial activity 

The therapeutical effectiveness, expressed as average protecting 
dose <PDao>, of the considered compounds of formula (I) was 



Example 23 



WO 96/18633 




PCT/EP95/04815 



- 47 - 



evaluated by experimental pulmonary infection induced in mouse by 
Streptococcus pyogenes C 203. 

Charles River albin mice (strain CD 1), of body weight comprised 
5 between 23-35 g f stabulated in groups of 6 for cage and 
normo-feeded with standard diet and water ad libitum were used, 
A suspension of S. pyogenes C 203 (corresponding about to 10° 
UFO in tryptose broth (0.05 ml) was intranasally administered to 
each mouse anesthesized with a mixture of ethyl ether and chlo- 
10 roform. 

The compounds under examination were intraperitoneal ly adminis- 
tered as a single dose, in 0.2% Tween suspension, 24 hours before 
or 1 hour after the infection. 

Mice mortality observation was prolonged up to 10 days from -the 
15 infection. 

PD 00 calculation, expressed as <mg/Kg) f was carried out through 
the analysis of probit. 
For some representative compounds of formula (1) the jr\ vitrP., anti- 
bacterial activity against Gram-positive microorganisms (table 1) 
20 and Gram-negative microorganisms (table 2), and the in viVQ anti- 
bacterial activity values (table 3), are reported as follows. 

Table 1 

In vitro antibacterial activity, expressed as minimum inhibiting 
concentration MIC (ug/ml) f of the compounds 2, 4-12, 16-19, 21, 
oc 23-38 and of the reference compounds Roxithromycin and Clarithrotny- 
cin, against Gram-positive microorganisms such as Streptococcus 
pneumoniae BS 3, Streptococcus pneumoniae BS 4 , Streptococcus 
pyogenes A 26, Streptococcus pyogenes C 203, Enterococcus faecal is 
ATCC 29212 and Staphylococcus aureus PV U. 
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compound 



MIC (yg/ml) 
I S. I 
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compound 
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6. 
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The above reported data clearly indicate that the compounds of 
formula <I) t object of the present invention,, are endowed with an 
antibacterial activity substantially comparable to that of 
Clarithromycin and Roxithromycin, with respect to Gram-positive 
microorganisms . 

Table 2 

In vitro antibacterial activity, expressed as minimum inhibiting 
concentration MIC (yg/ml), of the compounds 2, 4-12, 16-19, 21, 
25 23-38 and of the reference compounds Roxithromycin and 
Clarithromycin, against Gram-negative microorganisms such as 
Escherichia coli ATCC 25922 and Klebsiella pneumoniae ZC 2. 
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]5 The antibacterial activity of the compounds of formula (I) against 
Gram-negative microorganisms such as Escherichia coli and Klebsiella 
pneumoniae resulted to be markedly higher than that of both refer- 
ence compounds. 

Table 3 

20 in vivo antibacterial activity, expressed as average protecting dose 
PD»o <mgyKg) f 24 hours before and 1 hour after the experimental 
pulmonary infection induced in mouse by Streptococcus pyogenes C 
203, of the compounds 4, 10, 16-19, 21, 23, 26-27. 29-30, 33-35 and 
38 and of the reference compounds Roxithromycin and Clarithromycin. 
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Pulmonary infection 


(trig/Kg) I 
(S. pyogenes C 203) I 


1 Compound 1 1 hour after infection 


'•24 hours before infect ion L 


I 4 
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i 4.78 i. 


I 10 : 
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I 5.8 : 


] 16 i 


3.6 


I 10.21 i 


! 17 ! 


1 .17 


i 8.16 
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I 2.23 


1 19 1 
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S 4.84 i 


i 21 ! 
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1 15.6 i 
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5 Roxithromycin 1 
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The compounds of formula (I) resulted to be active in vivo and their 
activity profile indicates that said compounds present a duration of 
action and a half-life of tissue elimination significantly higher 
than those of both reference compounds. 
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Claims 



1 ) A compound of formula 

Ri Ra 

I I 

5 A- < CH a )«-N- ( CHa >«-N- ( CH a >^-0-N=M < I ) 

wherein 

A is a phenyl group or a heterocycle with 5 or 6 members containing 
1 or more heteroatoms selected among nitrogen, oxygen and sul- 
phur, optionally substituted with from 1 to 3 groups, the same or 
1q different, selected among straight or branched Cn-C* alkyl or 
alkoxy groups, C,-C 2 alkylenedioxy groups, C,-C* alkylsulphonyl 
groups, phenyl, phenoxy, hydroxy, carboxy, nitro, halogen and 
trif luoromethyl groups; 

Rt and R a , the same or different, represent a hydrogen atom or a 
15 straight or branched d-C-* alkyi group; 

O. is 1 or 2; 

ql is an integer comprised between 1 and 8; 
t is an integer comprised between 2 and 6; 
M represents a group of formula 



20 



25 




30 



WO 96/18633 PCT/EP95/04815 

- 54 - 

wherein 

JR 3 is a hydrogen atom or a methyl group; 
and its pharmaceutical^ acceptable salts, 
g 2) A compound according to claim 1 having E configuration. 

3) A compound according to claim 1 wherein A represents a phenyl 
group or a heterocycle selected between pyridine and furan, 
optionally substituted with from 1 to 3 groups selected among 
hydroxy, raethoxy, methyl enedioxy, n.butoxy, phenoxy, phenyl, 
methyl sulphonyl, nitro, halogen and trif luoromethyl groups; R-, and 

10 

R 3t the same each other, represent a hydrogen atom or a methyl 
group; R 3 represents a hydrogen atom. 

4) A compound according to claim 1 wherein A represents a phenyl 
group optionally substituted with a group selected among phenoxy, 
nitro and trif luoromethyl ; Ri and R 3 , the same each other, represent 

15 

a hydrogen atom or a methyl group; n is equal to 1 ; i is equal to 6; 
C is equal to 2; R 3 represents a hydrogen atom. 

5; A pharmaceutical composition containing a therapeutically effec- 
tive amount of one or more compounds of formula (I) in admixture 
with a pharmaceutical^ acceptable carrier. 

20 

6) A method for the treatment of infectious diseases in human or 
veterinary therapy consisting in administering a therapeutically 
effective amount of a compound according to claim 1 . 

7) A method according to claim 6 for the treatment of malarian 
diseases. 

25 
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